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Che Boy’s 
Education 


EVERY boy 
wants a 
chance to show 
what he is 
good for. If he 
wants a techni- 
cal education 
why not let 
Main Building, Armour him start now 
Institute of Technology b y ta kin ga 
correspondence course. He canen- 
roll in a course in drawing 
(Mechanical, Architectural, Per- 
spective) and earn enough to help 
pay his way through college. The 
especial advantage is that the in- 
struction is under the direction of 
members of the faculty of Armour 
Institute of Technology. 


Machinery Hall, Armour Institute of Technology. 


Correspondence Courses in 


ENGINEERING 


Civil Heating 

Electrical Ventilating 
Mechanical Plumbing 

Stationary Textile Manufacturing 
Marine Perspective Drawing 
Locomotive Mechanical Drawing 
Architecture Sheet Metal Work 
Navigation Telephony 
Refrigeration Telegraphy 


(n addition to the regular instruction papers, students 
in fu'l Exginzering courses arz furnished a ‘technical 
Re ference Library (in ten votumes) as a help in their 
studies. Catalojya? upon request 


American Schoo! of 


at 


Armour Institute of Technology, 


CHIC «go, ILLINOIS. 


Mention Popular Mechanics. 


MECHANICS 


COFFEE OF HORSE LIVERS, BOOTLEGS AND CHICORY. 


Coffee of peas and beans, generally sold as Mocha and 
Java, as previously mentioned in Popular Mec hanies, would 
be considered a delicacy at sea, according to the statement 
of Frithiof H. Buryeson, of Brooklyn. In the kind of coffee 
that sailors use, he declares, the American art of adulte rating 
has reached its "zenith, He avers that the sailors’ coffee is an 
infernal compound of horse livers, old bootlegs and chicory. 

“We sailors on account of its make-up,” he says, “used 
to call it ‘bootleg.’ 


The first centrifugal pump is believed to have been in- 
vented about 200 years ago by a Frenchman, Denis Papin, in 
Hesse, Germany, where it was known as the Hessian suck. 


be WILL YOU SEND 
FOR OUR NEW 


BOOKLET? 
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F YOU will write on your letterhead and send 
us a two cent stamp to cover cost of mailing, 
we will send you a new booklet of engraving. 
In it we show several styles of our product, and 
as the subjects are beautiful, the booklet itself is 
a work of art. 


We make a specialty of fine catalog work. 


chicago J, Manz Engraving Co, vox 


195-207 Canal Street . 23-27 City Hall Pisce J 
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The World’s Strongest Cordage and the Plant that Produces It 


Fiber From Agave That Binds Sheaves of Wheat Once Used in Building Temples and 


By E. H. Thompson, United States Consul at Progresso, Yucatan 


Palaces in Yucatan 


The agave sisalensis furnishes a fiber fiesh they placed a thin, hard wash of 
stucco, to represent the skin and surface 
pigments. The writer has examined 
many dozen specimens of the broken 
figures of stucco wherein are plainly 


called sisal that not only helps to knit 
tirmer the commerce of the whole world, 
but binds the sheaves of wheat so that 
the price of bread in every land is made 


Today half a dozen machines for clean- 
ing the fiber are in the market, some of 
them marvels of design and potency. It 
is unquestionably true, however, that the 
fiber produced by the ancient imple- 


Modern Fiber Cleaning Machine in Yucatan, Where Fiber for Our Best Ropes and Other Cordage is Made 


cheaper by its use. In the primitive 
forms of habitation in Yucatan the mud 
and wattle “nas” bound together by 
these shreds of  fiber-wilted leaves. 
They are shapely, water-tight and dur- 
able, and the native builder’s only tool 
is a heavy sharp-edged knife. Not a 
spike or nail or metal of any kind enters 
into the building. 

In ancient times the agave, or hene- 
quen, was one of the most important 
plants of the peninsula. 

At a time when most of Europe was in 
the pall of utter darkness, when the 
“Parisii” lived in caves and the Gauls in 
“wattled huts,’ the priests and rulers of 
Yucatan lived in stone temples and pal- 
aces. Up the steep sides of the myriad 
pyramids were carried great blocks and 
sculptured columns, 

To move these mighty masses of lime- 
stone no powerful engines were at hand; 
but the Batabs of Yucatan, like the 
rulers of ancient Egypt, had little use 
for mechanical devices. Human muscle 
and ropes of agave were all-sufficient. 
If ten ropes and a hundred slaves were 
not enough, a hundred ropes and a thou- 
sand slaves were not lacking. The an- 
cient artists made use of the fiber in 
their work. They were not content to 
make the figure; they made the skeleton, 
and upon the bones and in the flesh— 
like the cords and muscles of the body— 
they placed cords and plaited bands of 
fiber. Over the imbedded muscles and 


shown the casts and the knots and braid 
—even the very character of the fiber. 

Ropes and cables for boats were also 
made of agave fiber, cleaned by the an- 
cient methods and twisted by hand into 
the cordage needed. 


ments, the pacche and the tonkas, pos 
sesses qualities not to be obtained by 
the machine-cleaned product. In the 
hammock-making districts of Yucatan 
the agave is cleaned by the ancient 
processes, and the makers of the finest 


Sorting and Laying the Fiber Previous to Bailing It 
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Chom or Cahum, a Wild Variety of Agave Found in the Deep Forests of Yucatan 


hammocks (those worth their weight in 
silver) will not use a fiber produced by 
any other method. 

The scion when planted (“anchored” 
would perhaps be the better word, as it 
is more often held by heavy stones than 
by the earth around it), needs no special 
care or irrigation. Once or twice a sea- 
son the fields are roughly weeded. The 
plant thrives, and generally in about five 
years the earlier leaves begin to ex- 
tend themselves laterally at right angles 
to the trunk of the plant. This is na- 
ture’s signal that the fiber has reached 
its highest point of tensile strength and 
that the leaves are ready to be cut. The 
native cutters then throng the field, and 
with their corbas deftly cut the leaves 
close to the trunk, trim off each line of 
side thorns at a single stroke, snip off 
the horny end, and bind up the leaves 
in bundles. Tram cars take these bun- 
dles and carry them to the cleaning mz 


chine. 


While experience and dexterity 


are required, 


the hours long to the cutter of henequen 
leaves. 


Rut 


the work 


is 


not hard or 


Portable Tramway, Used to Transport Fiber to Drying Field and Then to Bale Press 


PUMPING 


ll 


NOVEL HOME MADE IRRIGATING 
PUMP. 


As the writer says, who describes this 


interesting device in the American Ma- 


chinist, it may uot be new, but it was to 
him and certainly will be to many. it 
is in successful operation on a farm ib 


Salt River Valley, Arizona, where irri 
gation is absolutely necessary. 


The principal part of this apparatus 


consists of a long, built-up beam, hung 


on a bolt at the top of a rectangular post, 
The shorter 
arm of this beam is connected by a piece 


set firmly into the ground. 


of round iron to the plunger rod of ap 
ordinary form of lift pump, drawing 
water from a depth of about 25 feet. 
A connecting rod having a swivel connec- 
tion (shown in detail) connects with the 
longer arm of the beam and has an eye 
at the lower end which connects with 
an adjustable crank. This crank is 
forged on the end of a long, round bar, 
on which is also made tight a 500-pound 
iron roller. The box for this crank shaft 
is a plain cast-iron box fastened to a 
piece of wood, which in turn is fitted and 
bolted to a wheel box. The wheel box 
rotates on the end of an old wagon axle, 
which is set firmly in the ground, directly 


| 
ft, 


Me 


WATER IN ARIZONA 


under and on the center line of the con- 
necting rod from the beam above. A 
horse is hitched to a ring hung on the 
crank shaft beyond the roller. 


It is evident that if the horse travels 
around a circle saith the old axle as a 
center, the friction between the ground 
and the roller will cause the same and 
the crank to rotate; and the fact that 
the connecting rod is swiveled and is di- 
rectly over the axle center, enables the 
motion to be communicated to the beam. 
Thus every turn of the horse makes 
about a dozen strokes of the pump, which 
would be about 100 per minute; that is, 
the pump is “geared up” without gears or 
belts. This ratio depends, of course, on 
the respective diameters of the circle 
traveled by the horse and that of the 
roller. 


It might be asked why the two arms 
of the beam were not made equal and 
the crank correspondingly shortened to 
obtain the proper throw. The reason is, 
that it would have made the circle in 
which the horse traveled of too smal? 
diameter. 

I think it will be admitted that, con- 
sidering the simplicity and cost, the prin- 
cipal availed of is extremely effective, 
and in view of the fact that a country 
blacksmith shop was the best at hand, 
the design of the details shows some 
eareful scheming. 
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America the Cleanest of All Nations 


Well Equipped Laundry a Part of All First-Class Hotels, Hospitals, Flat Buildings and 
Many Private Homes 


America, the home of the steam laundry, is the cleanest of 
all nations, and here has laundering reached its highest stage 
of development. Places considered clean and well-kept in 
Europe can searecely be tolerated by the American tourist 
because of the miserable lundering facilities and baths. Ii 
America the increasing demand for cleanliness is causing the 


2 


Placing the Washing in the Washer 


laundry to lose its importance as an individual establishment 
and to become an adjunct to other institutions. Now no first- 
¢lass hotel, no hospital, asylum or sanitarium, no summer or 
winter resort, is complete without its private laundry. The 
big steamships, some railroads and many factories have laun- 
dries of their own. Big flat buildings, apartment houses, 
towel supply companies, and even the residences of Ameri- 
cans have private laundries. 

Laundering in America, through perfected machinery, has 
hecome an art as simple and facile as it is advanced. Most 


Pearl Ironer 


of the work is done by women. They do not find their task 
laborious, and rather like it. 

The illustrations show laundry apparatus as may be found 
in many of the Jeading American homes. No longer is the 
washerwoman chained to the tub and washboard and con 
demned to a life of drudgery. The late improved Opal 
washer, shown in the illustration, is made by the Steel Rol! 
Mangle Co. It is so simple that a child could manipulate it 


Drying Closet 


Without exertion. It is operated by hand in some homes and 
by steam power in the more pretentious. The goods are tum 
bled about by the revolving cylinder forcing the water 
through the fabric and rubbing the clothes together so as to 
remove all traces of dirt. The drying closet takes all mois- 
ture from the garments in from 15 to 30 minutes. They are 
heated either by gas, by steam coil, by hot air pipes or by 
both steam and hot air alternating in summer and winter 
Equally simple is the process of ironing. No more heavy 
irons to wield, no more ironing boards. All the girl has 
to do is feed the linen to the roller of the ironing machine 
and the machine does the rest. The rollers are pressed to- 
gether by means of springs arranged to yield to the varying 
thickness of the goods. The linen going through these rollers 
drops into the basket on the further side well ironed and 
ready for delivery. The machine shown in the illustration 
is a Pearl ironer, used principally in hotel and individual 
laundries. The Gem ironer, a smaller device of the same 
general construction, is used in private home laundries. 


LONG DISTANCE SIGHT 


The strongest telcscope in the world can bring the moon 
no nearer than an object viewed with the unaided eye would 
appear 250 miles distant. At 250 miles, a large mountain, if 
it were possible to secure a plane of that distance, would 
appear in very faint outline, but one could not discern houses, 
much less the forms of people. 

Electrical experts are striving to discover some method by 
which we can see by means of electrical instruments, small 
objects at great distances. Think of being in New York and 
conversing with a person in San Francisco, and looking into 
his face as you carry on the conversation through four thou 
sand miles of space. Yet this is really no more impossible 
than long distance telephony seemed twenty years ago. or 
wireless telegranm:s only ten years ago. It is sure to come, 
as the other seemingly impossible inventions have come, and 
in a little while we will scarcely give the matter any thought. 
for it will have ceased to cause surprise. How quickly we 
have accepted wireless telegraphy as an accomplished thing, 
and turn aside from it to look forward and ask “what next.” 
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This Issue 28,000 Copies 
CONVERTS MILK INTO POWDER. 


Invention That May Do Away with Sale of 
Product in Liquid Form 


Soon you may have milk delivered to 
your home in a paper or cloth sack or in 
a package with a string around it. The 
grocer will scoop it up from a_ barrel 
like he does flour, meal or sugar. A new 
invention, called the exsiceator trans- 
forms skimmed milk into a highly solu- 
ble powder of flour, which can be tra s- 
ported for a long time without spoiling. 
The powder will readily dissolve in 
warm water, 60 to 70 degrees C., and 


Milk Powder Machine 


the solution tastes, smells and looks just 
like fresh milk. The invention comes 
from Sweden and is the product of the 
brain of one Martin Eckenberg. A large 
exsiccator will evaporate 521 gallons of 
skimmed milk in ten hours and costs 
about $1,200. 


Popular Mechanies of Chicago is one 
of our most interesting exchanges. It 
is published weekly and the illustrations 
it contains are both numerous and excel- 
lent.—American Shipbuilder, New York. 


An irrigation enterprise costing $1,600,- 
000 to be paid for by the Cecil Rhodes 
estate will reclaim 140,000 acres of land 
fronting on the Orange in the Colesberg 
district in South Africa. 


New Reflector Being Installed in the Lick Observatory 
May Mark a New Era in Astronomy 


By Dr. C. D. Perrine 


{Editor’s Note.—The new Crossley reflector, 
which will permit the observer to follow the 
stars in their flight through space, will soon 
be mounted and in working order at the great 
Lick observatory. Valuable additions to scien- 
tific knowledge are expected to result. The 
telescope was originally built by Dr. A. A. 
Common, a wealthy English astronomer. 
Later it was purchased by Edward Crossley, 


ings for the declination axis are attached 
directly to this internal casting. 

The tube of the telescope is eighteen 
feet long, and consists of a strong cubica! 
section, which is attached directly to the 
declination axis, and of five circular sec- 
tions. Below the cubical section is a cir- 


Wonderful) Refiector Being Installed in the Lick Observatory 


who, finding the English climate not well 
adapted to its use in that country, presented 
the telescope with its dome to the Lick ob- 
servatory.] 


The Crossley reflector is of peculiar in- 
terest, as it marks the beginning of im- 
provement in reflectors which are lead- 
ing to a more general adoption of this 
much neglected form of telescope. The 
present (original) mounting of the tele 
scope is in many respects very well suit- 
ed to visual observations, but very un- 
satisfactory in the field which has devel- 
oped for the reflector; that is, photogra- 
phy. 

The new mounting is of the equatorial 
form. The steel] tube carrying the mirror 
and plate-holder is attached to a heavy 
steel declination axis. The declination 
axis passes through the central section of 
a long polar axis, which is supported at 
both ends. The polar axis is adjusted to 
exact parallelism with that of the earth, 
so that by rotating the telescope on this 
axis at the same rate and in the opposite 
direction a celestial object may be ob- 
served continuously for many hours. The 
declination axis permits of a motion of 
the telescope north or south. 

The north end of the polar axis is sup- 
ported by a leaning pier eight feet high, 
constructed of heavy steel plates, riveted 
to castings at the top and bottom, and 
strengthened by two angle-iron frames in 
the interior. A brick and concrete foun- 
dation six feet high will support the steel 
pier. The south bearing plate will rest 
directly upon a brick and concrete foun- 
dation. 

The declination axis passes through the 
central section of the polar axis, which 
has been strengthened by being riveted 
to a heavy internal casting. The bear- 


cular section of heavy sheet steel, and to 
this is attached the cast-iron cell holding 
the mirror. The upper sections of the 
tube are of light sheet steel, bolted to 
steel rings. The last section is short, 
and can be rotated about the axis of the 
tube. In the center of this end section 
the apparatus for holding the photo- 
graphic plate and for guiding during the 
exposure is held by four webs of steel. 
In a reflecting telescope the light from a 
star or other celestial body passes down 
through the telescope to a concave mir- 
ror placed at its. lower end. The light 
is reflected back from the mirror and 
forms an image of the object in the 
focus, in this case seventeen feet six 
inches from the mirror. 

Where the exposures are several! 
hours’ duration the telescope cannot be 
trusted to follow the motion of the stars 
with sufficient exactness, no matter how 
accurate the mechanism may be. An 
auxiliary telescope is attached rigidly to 
the holder carrying the photographic 
plate. This guiding telescope is provided 
with a pair of very fine cross wires, and 
during the time that a photograph is be- 
ing taken the image of a star is kept at 
the intersection of these cross wires. 

The usual slow motions and clamps in 
both right ascension and declination are 
provided, as well as graduated circles for 
setting the telescope. 

The thrust of the polar axis is taken 
directly on a ring of hardened steel balls 
at the lower end, and the greater portion 
of its weight by counterbalance rolls. 
The telescope tube, with the mirror and 
the various attached apparatus, is coun- 
terbalanced by adiustable weights on the 
opposite end of the declination axis. 
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WILL LIPTON’S YACHT DEFY DEFEAT? 


Fortunes and Europe’s Highest Mechanical Skill Lavished on the 
New Challenger 


By Sir Thomas Lipton 


“I christen you Shamrock Il. May God bless you and 
may you bring back the America Cup.”— Words of the Countess of 
Shaftesburg, as she broke a bottle of wine over the bow of Sir 
Thomas Lipton’s splendid new challenger at the launching in the 
yards of Denny Bros., Dumbarton, on St. Patrick's day. 


My third and perhaps my last attempt at lifting the Amer 
ican cup will be the most serious, and, I think, the most 
hopeful of my efforts. The Reliance may beat us, but it will 
not be because I have not got the best boat British brains and 
workmen can produce. However, a third defeat is, of course, 
quite out of the question. 

I have every reason for the utmost gratification at the 
result of the trials at Clyde and off Weymouth. Shamrock 
did all that could be asked and more than was conserva- 
tively expected. The trials have proved the boat to be 
decidedly the best of the America cup challengers. In my 
opinion it is the fastest boat afloat in any kind of weather. 
If Shamrock IIT does not lift the America cup at the coming 
contest I doubt if it be possible for any nation to compete 
with American skill in yacht building. 

Is the America cup which has remained with us so long in 
defiance of all challenges to be borne in triumph across the 
sea by the new yacht that is now delighting Europe’s eyes 
at Weymouth? The acme of Europe’s skill in designing and 
craftsmanship is embodied in the Shamrock III which is to 
be sent against the Reliance in the coming contest at New 
York. Money without limit and the combined efforts of the 
ablest yacht builders that Europe can boast have been lav- 
ished on the new challenger. The greatest ambition of Sir 
Lipton’s life will be blighted if his boat should fail to win the 
next race. Never before in the history of the world has such 
money and pains been bestowed on a pleasure craft. Eu- 
rope’s yachting experts say the new Shamrock is invincible. 

The launching of Sir Thomas’ yacht was made an event of 
international importance. Two thousand shamrocks were 
distributed among the guests. 

New ideas have been employed in the new challenger’s 
construction that will undoubtedly make her a formidable 
opponent to the American boat. The hull is close to the 90- 
foot limit and the length over all is 1388 feet, making it about 
6 feet longer over all than Shamrock II. The beam is 22! 
feet. The greatest breadth is aft of the main rigging. There 
is not much sheer in the deck plan. The rise forward is 
searcely perceptible on a cursory glance, while the run aft 
is more palpable, though still not pronounced, and counter 
breaks off in a short cutoff at the rail instead of being fined 
away to a point. The draft will hardly exceed 19 feet 6 
inches. The bulb holds about 95 tons of lead and differs 
from previous challengers in having a drop to the heel of 
about two feet. 

That the British builders have learned something from the 
Americans is evidenced in the steering equipment. American 
wheel steering for the first time replaces the British tiller, 
and the lesson learned with Shamrock If through its pound- 
ing in head seas has led to a longer and finer drawn bow. 
The first appearance of the challenger under her spinnaker 
showed it to contain more cloth than any ever made before. 
It hoists 140 feet, is 78 feet across and is exceptionally full 
bellied. 

To oppose this pride of Europe’s artificers a modest appear- 
ing boat is now ready to be launched at Herreshoff’s, Bristol, 
R. I. No search for skilled yacht builders was made in pre- 
paring for its construction; no fortunes have been expended 
in its building. But it was built in America; designed by an 
American; constructed by American artisans and is to de- 
fend the America cup—so England’s yacht must look to its 
laurels. 

The new defender is named the Reliance. To bring it good 
luck it is to be christened by Miss Nora Iselin, who christ- 
ened the defender, which was launched Saturday, June 29, 
1895, and who also christened the famous Columbia. She 
is the daugnter of C. Oliver Iselin and is now 17 years old. 


A New York firm has constructed an automobile wagon for 
collecting bad debts, with its purpose painted in big letters 
on its sides. Imagine the sensation when this vehicle stops 
in front of a residence! 
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MILITARY BALLOONS AS WIRELESS TELEGRAPHY 
STATIONS. 


Balloons will be generally used in future military operations 
as stations for working wireless telepraph systems. Such a 
means of communication would have been worth untold for- 
tunes to the imprisonned citizens of Paris during the Franco- 
German war. 

The German army is being equipped with portable outfits 
which can be hastily transported and put into service in the 


Military Wireless Telegraph Station Marching Order 


shortest possible time. One illustration shows the entire 
equipment in marching order. The Electrical Review, Lon 
don, ays: 

“These stations consist of two vehicles. In the rear one is 
the transmitter, and the source of energy, consisting of 
dynamo and a benzine motor. In the front of the carriage 
are the receiver, the reserve parts and various military acces 
sories. These carriages are kept in readiness for working 
The dynamo develops 2.5 kilowatts at 120 volts, 800 revolu 
tions per minute. The benzine reservoir is under the carriage 
On the righc of the dynamo is the induction coil, which yields 
a spark of 40 centimeters. Above the dynamo is the conden 
ser, consisting of 40 Leyden jars. The front of the carring: 
coutains, on the right, the coherer and the relay Besick 
them is the Morse registering apparatus. Under the carri 
is the reservoir of hydrogen for inflating the balloons.’ 

Ap exhibition drill is intensely interesting. At a signal the 
corps dash wildly away, pull up suddenly at the appointed 
spot, and all is activity. The horses are released, the carriges 
run apart. While one crew draws out the balloon and inflates 
it, the other is getting the electric plant started. In a few min 
utes the balloon rises rapidly in the air carrying the wires 


Military Wireless Telegraph Station -Ready for Work 


which are connected with the working instruments below 
Anchor ropes prevent the loss of the balloon which can be 
drawn down at will. 
A speed of 82 miles an hour for fifteen miles has been at 
tained on the Midland Railway of England, with their new 
compound locomotives, with a 350-ton load. 


The Greater Georgia Association has been organized at 


Anchor ropes prevent the loss of the balloon which can be 
vancement of the manufacturing and other interests of the 


states. 


The Palmetto company of Philaderpoia has perrected ma- 


chinery to shred the fibers of the scrub palmetto, hitherto 
without value, so that a perfect substitute for horsehair is 


the result. 
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Easy Electrical Experiments 


By L. P. DICKINSON 


HOW TO MAKE AN ELECTRIC LOCOMOTIVE. II. 


The motor for our model locomotive was described in a 
preceding chapter. This motor must be mounted on a suita- 
ble truck, the construction of which will now be described. 
A general view of the truck and motor is shown in the accom- 
panying figure. The wheels shown at W are perferably 
turned from hard rubber, but may be turned from a piece 
of hard wood. The material required is 1% inch thick, the 
running face of the wheel being 14%, inch wide, the flange % 
inch and the small hub \ inch thick. The diameter of the 
running face of the wheel is 15¢ inches, the diameter of the 
flange is 2 inches and that of the hub is 3% inch. They are 
mounted upon shafts made of a piece of 5-32 inch brass or 
iron rod threaded at each end so as to serew tightly into the 
wheels. The total length of this shaft is 314 inches, and the 
distance between the hubs of the two wheels is 2% inches. 

The front and rear axles of the truck are connected by two 
brass strips E and D which are 5 inches long, %4 inch wide 
and \& in thick. 

The motor which was described in the previous chapter is 
mounted in the frame thus fermed by screws passing througii 
the brass strips and into the wooden block which is clamped 
between the limbs of the magnet. A similar arrangement of 
wooden blocks at the end of the magnet shown at M se- 


Plan View of Truck 


curely fastens the magnet in place. The long strip F should 
be on the lower side of the truck. 

Connection is made between the armature and the front 
shaft by means of the train of gears indicated at A, H and B. 
These gears may be taken from an old brass clock, and since 
the size of the wheels. used must necessarily be different in 
each case, the exact distance between the shafts supporting 
these gears cannot be given. The amateur will have to begin 
by first locating the gear A, then the shaft which carries the 
gear H, then the shaft which carries B and the armature of 
the motor, and the location of this last shaft will determine 
the location of the field magnet frame in the frame of the 
truck. 

If the locomotive is to run on a straight track, the axles may 
be rigidly fixed as already described. If, however, it is run 


on a cireular track, especially if the latter be of rather short 


radius, one of the axles will have to be so fixed that it may 
swing in one way or the other to allow the locomotive to go 


around the curves. The amateur can easily arrange this for 


himself. 


The springs which convey the current into the armature are 
made of very thin spring copper or brass and are fastened 
to the wooden blocks so as to bear rather lightly upon the 
commutator C. They are omitted in the diagram for the sake 
of clearness. The armature and fields of the motor are con- 
nected in series, and the terminals of the motor are connected 
to two brass springs which are screwed on to the terminals 
of the wooden strip F, and are bent downward so as to bear 
upon the rails upon which the wheels are to run. The track 
may be made of strips of thin copper, cut into convenient 
length about 1 inch wide and bent over at right angles so as 
to form a suitable bearing surface for the wheels. The rails 
serve as conductors for the currents of electricity and must 


therefore be fastened to some non-conducting support such 
nus wood, 

The amateur may follow his own devices in the construction 
of the body of his model locomotive, the form shown in Fig. 3 
being a model of some of the large locomotives now in use. 
If the reader possesses a scroll saw, he may cut the parts nec- 


Electric Locomotive Complete 


essary to construct his model from pieces of thin wood which 
may afterward be glued together, and painted black, present- 
ing a very neat appearance. Four cells of bichromate battery 
ought to run the locomotive at. a good rate of speed. 


WOOD THAT OUTLASTS STEEL. 


The Niagara Falls Power Company has contracted for 
3,000,000 feet of California redwood, which is to be used 
for the construction of water conduits in place of steel. 
Experience shows that the sand and gravel which are car- 
ried in flood periods by the Niagara river rapidly scour and 
destroy steel, whereas the action of water on redwood is to 
form a surface of a soapy nature which protects the wood 
from destruction. 


ENGINE THAT RODE IN A COAL CAR. 


The switch engine was backing a string of box cars on the 
main line and was caught on the pilot of a fast mail engine 
hauling its train at 60 miles per hour, moving in the same 
direction, says the American Engineer. The switcher was 
handsomely lifted into the load of a coal car and only the 


View of Wreck Showing Engine Riding in a Coal Car 


pilot of the mail engine suffered. No one was hurt, and, if 
wrecks must occur, this is a good kind. The capacity of the 
car is 80,000 Ibs. It carried 70,000 lbs. of coal and its over- 
load of 137,000 Ibs., to the shops, very comfortably, its proved 
capacity being 207,000 Ibs. 


Publisher Popular Mechanics:—Please send me your paper 
for one year. You can tell the people that Popular Mechan- 
ics is the best paper of the twentieth century, and gqood 
enough for everybody, especially for those who are me- 
chanics.—Nicholas Ferrigno, Hurricane Island, Me. 

Popular Mechanics want ads. give more for the money 
than anything you can buy. 
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SHIPS THAT SAIL ON LAND. 


Splendid Sport That is Just Now Becoming Popular in Various 


Parts of the Country 


Sailing vessels on land are so simple of construction and 
easily operated that it is a wonder they have not been em 
ployed as pleasure vehicles for generations. It seems to 
have been but recently discovered, however, that a 
can be made to sail on land where there are few obstructions 
almost as well as on the sea. Sailing land-vehicles are now 
used on the great deserts of California and New Mexico. 
The “Desert Queen”, illustrated and described in Popular 
Mechanics, March 8, and the “Hobo”, a land vessel made }y 
two boys of Minden, Neb., described in the October 4 issue. 
give an idea of the increasing popularity of the splendid 
sport of sailing on land. Now the vehicles are becominz 
numerous at all the southern winter resorts. On the hard 
beach where there are no obstructions they go with the 
speed of the wind and with little effort on the part of the 
“pilot.” They have lately made their appearance at Palin 
Beach, Fla., Coronado Beach, Cal., Daytona Beach, Cal., and 
at numerous other resorts. At Coronado Beach, four miles 
long, several who have become enthusiastic over the sport 
: have attached sails to bicycles, thus relieving themselves 
of all physical efforts in propelling the wheel and attaining 
i 2 speed that was never possible before. In any place where 
there is hard ground and few trees or houses the land ships 
}} work to splendid advantage. One of the largest and most 
successful that has recently come to notice was constructed 
by R. S. Trulock of El Reno, Okla., and is called “Go-Devil” 
because of the remarkable speed with which it sweeps along 
) the country roads. Here is what Mr. Trulock says of his real 
| prairie schooner: 

“In building this craft, we took the wheels and axles of 
a light road wagon, making a platform out of two-by-fours 
16 feet long and two feet wide, which we hung eight inches 
i under the center of the axles, arranging the rear axle on a 
pivot, with which to steer the craft. 

“Then we placed our four masts an equal distance apart, 
on the platform. Guying the masts with ropes to the sides 
of the platform and running out a bowsprit in front gives 
us five sails. 

“We also arranged a brake on the front of the wheels, 
holding it off from the axle by means of springs. The brake 
is applied by a rope, which, when pulled, will check the 
machine if not under too great speed. I have found out, 
however, that in a very high wind this brake is of very little 
use. The only way to stop the machine is by drawing into 
ip the wind. 

i “The Go-Devil cost me altogether about $30, but we have 


vesse] 


} The Go-Devil of Oklahoma 
had hundreds of dollars’ worth of fun out of it. It is not 
practical in anything less than a 15-mile steady wind, such 
| as blows in the prairie countries. 

“At the moment I am designing a machine which 
thoroughly eclipse the present one. It will be 35 feet 
| when completed, and will carry 500 feet of canvas, 
will be designed for two persons.” 


CLAMS CAPTURE RATS. 
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William Drafin, who conducts a market in Hoboken, N. J., 
has hit upon a new way of getting rid of rats. Recently he 
; placed a hasket of large clams in his cellar, and shortly 
after heard squealing sounds there. Investigation showed 
four rats held prisoners by as many clams. He is now 
thinking of having the idea patented. 
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Sailing on Land at Coronado Beach 


REMOVING SLEET FROM ELECTRIC THIRD RAIL. 


The elevated and interurban electric roads which are using 
a third rail to connect the current instead of the overhead 
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Equipment for Cleaning Snow and sleet from Third Rail 
trolley wire, have suffered a great deal 
of delay when the rail 
with ice or snow. The Street 
Journal describes the plan adopted on . ms 
a road running out of Detroit. The illus- 
tration fully explains the apparatus used i. 


became coated 


tailway 


Steel Cutter 


“LANES” TO BE ESTABLISHED ON THE PACIFIC OCEAN 


An ocean is a strange place for streets and lanes, yet 
that is precisely what steamship companies are being asked 
to lay out on the Pacific ocean. As long ago as 1855 Cap 
tain R. B. Forbes of Boston conceived the idea and charts 
were made by Lieutenant Maury of the National Conserva 
tory. These “lanes” are in use to-day and 
means of greatly decreasing the danger of collision. The 
steamers bound for Europe take «a more southerly course 
than on the return trip. It is ( 
charted lanes on the Pacific. 


proposed to establish 
In case of shipwreck or accident the survivors endeavor ' ‘ 


have been the 
now 


to get their small boats as near one of these lanes as pos 

sible and are often picked up and saved by reason of these 
charted routes. 

During the past year German shipyards turned out 227 

steamers with an aggregate tonnage of 212.238 tons, and 280 

sailing vessels of 58.715 tons. 
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POPULAR MECHANICS 


SHOP 


NOTES 


STOPS ENGINES OFF THE CENTER. 


The pinch-bar and other methods of 
turning single valve engines off the cen- 
ter all have their objections. A method 
of preventing the crank from stopping 
on the center so that this trouble is en- 


4 FOR INDICATOR 
CONNECTION. 


line and line with the ports; and a 1\4- 
inch three-way was found of sufficient 
size. 
WELDING BOILER FLUES. 


The welding of flues is a job requiring 


INLET FROM 
STEAM PIPE 


” 
4% FOR INDICATOR 
CONNECTION, 
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PISTON 


Three-Way Cock and Its 


tirely obliterated is described by J. C. 
Gaskill in Power. 

The drawing shows a three way cock 
and its application to the cylinder which 
is piped in the same manner as the 
three-way for indicating, but the outlet 
(or inlet in this case) is piped to the 
steam supply above the throttle. The 
contributor says: 

This device I have applied to a number 
of high speed belted and direct-connected 
engines, and find that with a 1% three- 
way cock and connections, after the 
throttle is closed and the engine is about 
to stop, the three-way may readily be 
operated and steam let into either side 
of the piston, thus preventing the crank 
from stopping on the center. 

To apply the three-way I had the usual 
openings in the cylinder for the indicator 
connections redrilled and tapped or 1%4- 
inch pipe and used a 14-inch tee with 
¥%-ineh top outlet, which would permit 
the use of the standard pipe in all re- 
spects for indicating. 

If the objection of increased clearance 
be.raised, angle valves may be substi- 
tuted for the ells at the ends of the pipe. 

To accomplish the same result plug 
cocks may of course be used piped from 
the steam pipe direct to the ends of the 
cylinder, but in this case the operator 
many times would become confused in 
knowing which valve to open or close at 
the proper time. 

I find that with a 14-inch cock and 
connections a direct-connected engine of 
400 horse power rated capacity may read- 
ily be stopped at, or run backward to, a 
point from which the engine may be 
started by the throttle. 

It will be noted that the lever A is 
made so that it may be detached from 
the three-way after its use, so that at 
no time the plug B would be turned by 
accident while engine is in operation. 

It will of course be understood that 
the more lap the exhaust valve has the 
smaller the three-way may be; but in 
cases above mentioned the valves were 


Application to Cylinder 


considerable skill. There are various 
ways of doing the work, one of which 
is recommended by a_ writer in the 
American Blacksmith, who says: The 
first step is as shown at B and C, using 
a four-ounce double-faced shoeing ham- 
mer. The flues are to be shaped in this 
manner so that they will go in about 
14 inch, as shown at A. Then place the 
parts in the fire, being sure that it is 
clean and deep, and heat to a red. Then 
pull the pieces apart and insert borax. 
Push together again and add more 
borax. Have the helper blow all the 
time and keep turning the flue around 
and around until it is brought to a yel- 
low heat. Then, with a light iron-han- 
dled hammer, weld the flue in the fire 


GREAT CHANGE IN STANDARDS IN 
GREAT BRITAIN. 

A radical change in standard sizes of 
structural and other irons and steel goes 
into effect this year in Great Britain. 
The change is necessary in order to com- 
pete with German and American manu- 
facturers. The revision has been made 
under government direction by the most 
prominent manufacturers in the country, 
and the work of revision alone has cost 
$150,000. Within a year the government 
will insist on the new standard sizes 
in all work made for it. This allows 
several months in which to make new 
rolls or recut old ones. The change, 
when made, is expected to save nearly 
$4,000,000 a year structural steel 
alone. The United States and German 
standards have been quite closely fol- 
lowed. 


KEEP OIL FROM AUTO TIRES. 

Great care should be taken to prevent 
oil or grease from coming in contact 
with the rubber tires of an automobile. 
A cent’s worth of oil may do more dam- 
age to the expensive rubber tire than a 
hundred miles of travel. The Motor Age 
says: All fatty substances are detri- 
mental, as they act as a solvent upon 
the rubber. This can be easily proved 
by rubbing vaseline upon a piece of an 
old tire. The vaseline will cause the 
rubber to become spongy, and when dry 
it will crumble, and can be rubbed into 
powder by the friction of the hand. It 
is accordingly important that pneumatic 
tires should be protected from grease. 
Care should be taken that no part of 
the moving mechanism of the car throws 
oil on to the tires. Extra inner tubes 
should be placed in rubber cases when- 
ever they are likely to come in contact 
with oil cans, oily cloths or tools. 


THE DUTCH ORIGINATED WINDOW 
SASH. 

Sash are said to be of Duteh origin. 

though the date of the first ones made 

is not generally known. They were in- 


pT 


Illustrated Hints on Welding Flues 


and smooth it up on the inside in the 
manner indicated in the figure. Finally 
take another welding heat and _ set it 
aside to anneal, and you have a good 
job. 

Two million passengers are brought in- 
to New York City every week in the year. 


troduced into England in 1688, but did 
not come into general use for a long time, 
being considered a great luxury as late 
as 1710, says the Wood-Worker. From 
England they were passed into France 
and from there their use gradually spread 
until by the end of the century they 
were in general use in all countries, 
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REMOVING OLD SPOKES. 


The discussion on how best to re- 
move old spokes from the hub, is con- 
tinued in the American Blacksmith for 
March. One suggestion is: Make a ring 
which will slip on the spoke easily and 
then drive a wedge between the ring 
and the spke. By hammering on the 
wedge the spoke may be easily removed. 

Another method: To draw tight 
spokes which are not broken off, first 
bore a hole in the side of the spoke 
about 2% or 3 inches from the hub. 
Take a rod of iron three feet long and 
large enough so that it will not bend, 
and insert it in the hole. Next take a 
piece of tire about 2% or 3 inches long, 
1% inch thick and 2 inches wide, place 
it against the hub and under the rod 
about one inch from the spoke. Then 
by prying on the rod, or using it for a 
lever, striking on the top and bottom of 


To Remove Old Spokes 


the spoke lightly, the latter will soon be 
loosened and can then be withdrawn. 

Still another way is shown in the cut. 
Make a notch in the spoke with a saw 
and spoke shave, place a support under 
the spoke just outside the notch to pre- 
vent splitting, and drive it out as shown 
with great success. 


TO PREVENT PAINT FROM PEELING 
OFF IRON. 


A method of preventing paint from 
detaching itself in large flakes from iron 
surfaces is described by the London 
Painter and Decorator as follows: First 
wash the surface to be painted with 
soap and water, rinse, and let dry. When 
dry, go over it with a stiff brush dipped 
in linseed oil. When this becomes 
“tacky” the paint can be applied. If the 
object is small and of such a nature 
that heating will not hurt it, raise the 
temperature until a drop of oil brought 
in contact with it “smokes.’’ Go over the 
surface carefully with the raw oil and 
let cool. It is now ready to receive the 
paint. With large objects which cannot 
be heated, the main point is to apply the 
oil as hot as possible, the nearer to boil- 
ing the better. Objects thus painted will 
preserve the coat of color for an in- 
definite period, the paint being unaffected 
by heat or cold, excessive moisture or ex- 
cessive dryness. Wood exposed to the 
weather may be treated with good results 
in the manner indicated. 


‘ 


In France the working hours for wom- 
en and children have been reduced to 10 
hours a day. 


In Popular Mechanics want ads bring 
lots of answers. 


LAYING OUT CURVES 


How to lay out large, true curves is 
something that I believe will interest 
most of the readers of this journal, says 
a writer in the Wood-Worker. I will 
try to explain a system I have used for 
a long time, and at the same time ask 
your readers to submit their methods. 
Every one who has had any experience 
in this kind of work knows that it is 


CASTING WITH OPEN RISERS 

It would be hard to explain the rea 
son for some of the expedients resorted 
to by iron molders to ensure good cast 
ings. They do certain things because 
others have done them before, they are 
traditional, says the Mechanical Review, 
London, and to believe in them is part ot 
their faith, which they seldom or ever 
think of questioning. One of the prae 


Laying Out Curves, Fig. | 


next to impossible to obtain true lines 
to a radius of 50 feet or more by using 
a line, tapeline, wire or stick of that 
length, besides being obliged to go out of 
doors to lay it out on account of lack 
of room in the shop. The amount of 
curve on a board at a given radius—in 
one, say, 12 feet long—can be measured 
wight from the plans sometimes but when 
the plan is not clear and neatly drawn, 
it is only a few minutes’ work to lay it 
out to any convenient scale, as shown in 
Fig. 2. 

After having determined how much 
curve is wanted, all that is further nec- 
essary is two straightedges as long as 
the board to be marked, as shown in 
Fig. 1, B B. These may be tacked on 
the ftioor, on a bench, or fastened to 
board by means of handscrews. If the 
eurve amounts to 4% inches, place the 
board C, about to be laid out, midway 
between the two straightedges. Of 
course, this board must be straight on 
one edge. Fasten straightedges down 
with exactly 4% inches space from the 
board C. At the center, A, fasten pencil 
support high enough above board C to 
permit of its being pushed along under 


tices which belong to this orthodoxy is 
to keep the risers, or “flow gates,”’ as 
they are called in Scotland, closed until 
the mold is filled with metal \ny rea- 
son we have ever obtained for this prac 
tice is that the incoming metal causes a 
great pressure within the mold, and this 
pressure prevents “scabbing.” It is also 
stated that if the flow gates are open a 
strong current of air is set up towards 
the openings, and this is apt to displace 
small cores, chaplets, etc. We have of 
ten been skeptical of this theory, and 
have held to the opinion that if there 
were plenty of openings of large capac 
ity there could be but little draught that 
would tend to disturb cores. We notice 
that a practical molder, writing in the 
“Foundry,” is pretty much of the same 
opinion. He says he has made it a prac 
tice to keep all risers uncovered during 
the pouring of a mold, with the very 
best results, during the last eight years, 
and this applies to casting in loam, dry 
and green sand. He explains that when 
melted iron is brought into contact with 
a mold gases are formed, which, upon 
finding an outlet, burn with a blue flame 
Every foundryman knows this, and if 


50 Foot Radius 


Laying Out Curves, Fig. 2 


it freely. All that is now necessary is 
to hold your pencil stationary in the lit- 
tle notches in A, push the board from 
one end to the other, and it will be 
marked perfectly true to any circle in- 
tended, as indicated by dotted lines on 
board C, keeping it up against B B firmly 
all the way. 
ALCOHOL FROM THE ARTICHOKE. 


Aleohol is being made from the Jerusa- 
lem artichoke in France. The artichoke 
in France is worth about $3 per 1,000 
pounds. The culture of the root is ana- 
logous to that of the Irish potato. About 
1,500 pounds of the tubers are planted 
to the acre. It is used when cooked as 
food for animals, especially for fattening 
eattle and hogs: horses are also fond of it. 
The distillation of the artichoke is ana. 
logous to that of the beet root. From 7 
to 9 quarts of alcohol at 100 degrees are 
obtained from 220 pounds of tubers. The 
alcoho! obtained is used for fuel and also 
makes good brandy. 


The annual report of the inspector of 
the British army states that one subject 
which causes anxiety for the future as 
regards recruiting is the gradual deter- 
ioration of the physique of the working 
elasses of England. 


there are not sufficient means provided 
to convey these gases from the mold 
quickly, these gases will accumulate and 
make their presence known in no uncer 
tain manner. And it seems reasonable 
to suppose that unless the gas gets away 
from the mold as quickly as it is made 
more or less of it will mix with the 
iron, and some of it will bere 
tained in the casting as blow holes 
Many foundrymen will say that the 
gases will easily find their way through 
the sand of the cope or whatever vents 
have been provided at the joints of the 
mold, or through a cinder bed, but Mr 
Loudon contends that to get as perfect 
castings as possible these outlets are not 
sufficient. Open a riser when a casting 
is being poured and a flame 2 feet or 3 
feet long shoots out. If the outlets oth 
erwise provided were sufficient there 
would be no such display of flame. Put 
a piece of wood, or some other light sub- 
stance, over a riser before commencing 
to pour, and usually it will be forced off 
long before the mold is filled, showing 
that considerable pressure exists within 
the mold, which should be relieved, 
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The only man who never makes a mis 
take is the man who never does anything. 
—Theodore Roosevelt. 
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BRITISH COAL OUTPUT. 


The total output of coal in Great Brit- 
ain last vear amounted to 227,178,140 tons 
as compared with 219,037,240 tons of the 
previous year, an inerease of 8,140,900 
tons. The total number of persons em- 
ployed in the mines of the 12 mine in- 
spection districts was 825,401. 


TELEPHONES 
AND TELEPHONE PARTS 


Send your name and address to be placed on our 
malling list for copy of circular No. 77 of telephones 
and parts, also bulletins which will be issued later. 


FRANH S. TUCHER @ CO. 


—Manufacturers of Telephone Specialties—— 
1 Hartford Street ... Boston, Mass. 


BOOK BINDING 


For $1.00 per volume we will bind Popular 
Mechanies in one-ha!f leather, cloth joints, leather 
corners, Cloth sides. This price applies also to other 
a journals of a similar size. 

Jur Strong Point is magazine binding. Sen 
your books or send a postal to 7” 


The Book Shop Bindery 


Phone Main 442) 171 Madison Street, Chicago, Illinois 


it Will Pay You to Write Us About Your 1903 Wheel 
“D. and J.” 
HANGERS 


are 
Absolutely the 
BEST. 


WHY? 
They are Mechanically Correct, Ac- 
curately Ground, Lightest, Nearest 
Dust and Water Proof, Neatest in 
Appearance, and they are used by 
the best Manufacturers and ridden 
by the best Professionals and Amateurs of Amerlea. If 
you want the agency for a good wheel write us and mention 
Popular Mechanics. PARK CITY MFG.CO., Inc., 
Jackson Blvd. and Clinton St., Chicago. 


The Tribelhorn 


The Tribelhorn storage battery is the 
invention of a German electrician and 
the Berlin scientific press is devoting con- 
siderable attention to the unique type. 
The cells are built one above another, 
the electrodes being made in the form 
of dish-plate-shaped and double-poled re- 


New German Storage Battery, Plates Assembled 
in Column 


ceptacles. A saving in space of over one- 
half is thus secured. The Wetsern Elec- 
trician says: 

“Considering the dish-shaped plates 
(Figs. 1 and 2) it is to be understood that 
the inside represents the positive, and the 


WE ARE THE | Machines 
LARGEST $125 to $1400 
DEALERS IN |, 

USED AUTO- 


Every Machine 
Guaranteed 
to be in first-class 


MOBILES tion. Look us up 


in Dun’s or Brad- 
street's, then 
write stating just 


IN AMERICA 


‘wbat you wish to pay, and what machine Is 
to be used for. Address 


Cc. A. COEY CO. 
5311 Cottage Grove Ave., Chicago. 


We refer you 


bank in Chicago 


ise. 


For $10 we send a complete 
lady’s outfit as follows: 


x genuine pure wool or wool mixed 
latest style tailor-made Eton suit 


ited a bond for $10,000 with 
n & Trust Co., agreeing to do 


(strictly to measure). 
1 very neat satin-finish petticoat. 
1 entirely new pattern shirt waist. 
1 beautiful latest style hat 
1 pair s rong, serviceable shoes. 
3 pair genuine lisle -thread stockings. 
1 latest style seal-grain leather belt. 
1 beautiful 1903 pattern silk tie 
3 genuine Insh | lace handk"h'f. 
Every article good honest value. 


exactly as we advert 
te them or toany 


We have de 
Chicago 


We are the originators of the plan of dressing a lady or gentleman complete 
from head to foot for less than half the price ordinarily charged by others. 
We operate one of the largest tailoring departments in the country, and in 
order to gain new friends and customers, make this remarkable offer. 


Note Carefully, then send for Free Samples, measurement blanks, etc. 


.$ (0 dresses you complete in latest style 3 


You need not pay till you receive the goods and find them exactly as represented, 
SENT C. O. D. with privilege of examination 

We are aco-operative association and divide our dividends with our members, 

Anyone may belong—<costs you nothing. Send for our “* Propositien;” 
also send for catalogues of Ladies’ Wear and Men's Wear. We 
issue ten different catalogues. Address Tailoring Department 

NATIONAL CO-OPERATIVE MERCANTILE ASSOCIATION, 

281 to 291 E. Madison St., Chicago, Il. 


For $10 wesend a complete 
man’s outfit as follows: 


3 latest style, pure wool or cheviot, 
tailor-made suit (strictly to measure), 

1 Derby, Fedora or Panama style hat. 

I pair latest style satin calf shoes. 

1 pair Lisle-finish hose. 

1 suit underwear, heavy or light weight, 

1 latest style percale shirt. 

ecollars. 2 cuffs to match. 

1 silk bow, teck or four-in-hand tie. 

1 gold-plated scarf pin. 

1 pocket handkerchief. 

1 pr, fancy suspenders. 


Storage Battery 


outside the negative electrode. These 
plates are provided with grooves both 
on the outside and inside for the storing 
of the active material. The insulation 
of the plates from each other while build- 
ing up the column is effected in the 
simplest way imaginable by the use of 
glass balls. The number of plates to be 
united in a column depends on their size. 
Of plates measuring from 28 to 32 inches 
in diameter, and weighing from 125 to 145 
pounds, from 20 to 25 are usually taken. 
The column (Fig. 3) is mounted on wood- 
en blocks in proportion to the number of 
ball-seats. The wooden blocks carry in- 
sulators made in two parts, which are 
provided with an oil-groove, and in their 
upper part there is a depression for the 
plug of a leaden support to be placed on 
top of them. The latter serves as a rest 


German Storage Battery, Showing Construction and 
Arrangement of Plates 


ing place for the glass balls carrying the 
lowest plate of the accumulator, whereon 
the other ones are to be piled, each sup- 
ported by glass balls.” 


a 


WOULD MAKE PARIS A SEAPORT. 


The movement to make Paris a seaport 
has been revived. The idea is to dig a 
eanal in the bed of the Seine from Rouen 
to Paris. The canal would be large 
enough to admit big ships which are now 
forced to stop at Rouen. Engineers have 
estimated that it could be dug at a cost 
of $30,000,000. While the project is an 
ancient one, dating back to Henry IV it 
is now fathered by the eminent engineer 
M. Burget de le Grye. 

— 


Sven Hedin, the noted Arctic explorer, 
is coming to America to talk with ex- 
plorers here with a view to going on a 
search for the north pole over an en- 
tirely new route. 


Please mention Popular Mechanics when writing to advertisers. 
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POPULAR MECHANICS 


as YOUR CHANCE 


will buy 6O shares of stock in 

the Feather River Consolidated 50 50.00 
Mining Co., FULL PAID NON- | VY: 
ASSESSABLE Par valu 


This block of stock will look cheap at $25 within 
a short time and ought to be WORTH $260 AND 
BIC DIVIDENDS when mill is completed. Mine 

located on the famous Feather River, in Plumas 
i, California Experts say there is now over 
$2,300,000 gold ore in sight ready for the mill. Money 
needed for mill and machinery and those who buy 
stock now to help pay for this will reap the largest 
profits. Get in on the ground floor now while you 
can. Don't wait till = stock gets out of reach. $75 


if desired. Write for F. 


Engineer's Reporta. 
ing Stocks,” free. 


UNION SECURITY CO. 
461 Gaff Bldg., Chicago, I11. 


buys 500 shares, par value, ° « Monthly payments 


pectus. 
“How to Judge Min- 


PHEAP ATES Washington Ore- 
gon, Colorado. We secure re- 

— — on household goods of intending settlers to 
Write for rates. Map of California FREE. 


TRANS: “CONTINENTAL FREIGHT Dearborn st., Chicago 


‘Patents 
and Patent Law 


BENJ. T. ROODHOUSE 
DAVID P. MOORE 


Chicago Office: 
No. 908 Chicago Title and Trust 
Co. Building, Chicago, I1l. 


Washington Office: 
Washington Loan and Trust 
Building, Washington, D. C. 


JUST WHAT EVERY YOUNG ELECTRICIAN WANTS. 


THE MODEL 
DYNAMO-MOTOR. 


Will Decompose Water, 
Do Electro Plating, Licnt 
Incandescent Lamps, 
Run Machinery, etc. 


Send 2. stamp for illustrated catalogue. 
Elbridge Electrical Mfg. Co.. Elbridge, N. Y., U.S.A 


Gold Plating Plant for $2.00 


Simple and easily managed; biue vitriol battery; yields 
constant current; inexpensive; dispenses with the use of 
corrosive acids, etc.; may be used for years; supplies easily 
obtained. PLANT, with Gold, $2.00; with Sliver or \ ickel, 
#1.50; with Gold, Sliver and Nickel, $3.00 Thoroughly 
practical; the best small plating outfit devised; anyone can 
operate it. Full instructions with every one. (Patent 
applied for.) Additional Supplies of Plating a 
malled, per $1.00: Silver, #75c; Nickel, « 

HENRY PAULSON & CO., 
Jewelers’ Supples, 103 State St., Chicago. 


Lathes 


| FOR FINE, ACCURATE WORK 
Send for Catalogue B. 

SENECA FALLS MPG. C6 
102 Water Street, 

Seneca Falls. N. USA 


Lambert Typewriter 
$20-—-Complete With $20 


Typewriting revolutionized. Is superior to any other 
typewriter in ail essential points. Beauty of writing, 
speed, uniformity of alignment, ease in operation, 
portability and constant readiness for work. 

It won't do your thinks but it will make your thoughts 
look brighter. ‘To see itis a revelation: to use it is a 
vacation. Full demonstration free. Inspection invited. 


Lambert Typewriter Company 
1274 Broadway, New York 86 La Salle Street, Chicago } 


Great Discovery, Ex. 
@eae perts can not detect 
it from genuine dia- 


inond. Costs but one-tenth. "in brilliancy and cut it has 
boeéjual. Setting solid gold. Write for illustrated cata- 
logue. ROWE & CO., Dept. X, 358 Dearborn St., Chicago, Ill. 


WHEN THE CROPS ARE IN. 


There's a kind of happy feelin’ creeps down 
in a feller when 

He's got his punkins gathered and the hay- 
Jmow’s full agen; 

There's hope in all the breezes that come 
blowin’ from the hill, 

And you git to kind of thinkin’ God is up 
there somewhere still. 

What a purty sight the wheat is as it's piled 
up in the bin! 

Oh, it’s good to be a farmer when the crops 
are in! 


It's lively in the city, and it’s very quiet 
here; 

There the hurry and the racket keep agoin’ 
all the year; 

There most every day's ¢xcitin’, and they keep 
it up at night 

Every way a person gazes there is some un- 
common sight. 

And I s'pose it’s never lonesome livin’ round 
the haunts of sin; 

Lut the city people never have their crops 
all in. 


There’s many a day of toilin’, and there's 
many an ache and pain, 

And there’s lots and lots of frettin’ at the 
dryness or the rain, 

There's the weeds and worms and insects that 
the farmer has to fight, 

Lut the good Lord doesn't often fail to pull 
‘em through all right; 

And the sweetest satisfaction that a mortal 
man can win, 

Sort of hovers round the farmer when the 
crops are in, 

Farm Journal. 


GERMAN POSTAL AUTOMOBILE. 


The postal department of both Gee. 
many and Austria are successfully using 
automobiles in transporting mail in Perlin 


Postal Automobile 


and other of the larger cities. The vans, 
as they are called; are propelled by gas 
engines of 8 to 12 horse power. 


ADVERTISING BY TELEPHONE. 


Job of the ‘“‘Telephonist” Is to Be a Talk- 
ing Bargain Column 


Advertising by telephone is the latest. 
Several merchants have discovered that 
there is something in listening to the 
voice more alluring to women than read- 
ing about the bargains in cold print. So 
the coming position in every big store 
will be a good telephonic conversation- 
alist. This “telephonist,” as he is al- 
ready called, simply gets connection with 
a number of residences over the line and 
begins to make his “speel’”’ in the receiver 
to probably a hundred women at once. 
Often one or more of the listeners will 
“chime in’ with a question when some 
especially interesting bargain is men- 
tioned and interrupt the speaker; but time 
will do away with these objections and 
after a while the women will learn that 
they are not supposed to talk until the 
“telephonist” has finished. 


t 


Little Gem Lung 
Tester and Developer 


Preases 


Practical and entertaining to both 
young and old Increases chest ex 
pansion wonderfully and developes 
abdominal muscies; wards off lung 
diseases and promotes g od health 
It is strongly enc orsed by the medi 
cai fraternity his is an articte of 
incaiculable value. Sent postpaid 
for 20 cents. 


Agents Wanted 


Circulars free 


Western Specialty Co., St Paul, Minn. 


are raised in one month; 


SQUAB bring big prices. Money 


makers for poultrymen, farmers, women 
Send for our FREE BOOK and learn this rich 
industry. PLYMOUTH ROCK SQUAB 
CO., 12 Friend sSt., Boston, Mass. 


CHANNELLENE 
GRAPHITE OILS 


Trial 
Ayo 


A Sample Can Free for 
AJDAD 10) JUSBY UY 


MONARCH MFG co. 
COUNCIL BLUFFS, IA. 
or Toledo, Ohio 


1 3-4 H. P. Bicycle Gasoline Engine 
CASTINGS, $7.50, With full sized blueprints, crank 


shafts and connecting rod. Fin 
ished engines from 1 to 12 H. P Get our circulars, we 
will please you. Do it today, tomorrow never comes 
Send your name on a postal, we will do the rest 


ool: 


EUREKA MFG. & SUPPLY CO. 
378 & 380 FE. 7th Street - - St. Paul, Minn. 


TYPEWRITERS 


All the Standard Machines Seid or Rented A 
Where at Half Manutecturers Prices. Shi 
with privilege of examination. Send for cata’g 
Typewriter Emporium | aSalle Bt., Chicago 


‘ELECTRICAL NOVELTIES.. 


Supplies of all Kinds 
for Amateurs and 
Professionals. 


Small Dynamos and 
Motors, Castings and 
finished parts for 
complete construc- 
tion. Telegraph and 
Telephone Apparatus. 
Experimental 

atus, Electric 


% H.P.Gas Engine Letters. 
GAS AND GASOLINE ENGINES 


OH. P. Castings to build. Marine Gasoline 
Engines 1 Send for Complete Catalogue. 


L. W. GILLESPIE, - MARION, INDIANA 


Please mention Popular Mechanics when writing to advertisers. 
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ELECTRIC LIGHT PLANTS FOR FACTORIES 


Make your own light for factory, resid ence or city, and save money. Largest 

in the U. S. of second-hand DYNAMOS and MOTORS, and every onc checouathiy Bn 
and tested. All wearing parts new; every machine guaranteed to do perfect work. 
Our stock includes hundreds of machines from 25 up to 10,000 lights, actually good as 
new, at a SAVING OF 25 TO 40 PER CENT. Most of these machines were replaced by 
much larger. Also have all necessary instruments, switch boards, &c., &c. Emergency 
repairs by experts; telegraph orders filled instantly; machines rented; plants installed. 
Do not purchase until you get our prices and guarantee. 


GUARANTEE ELECTRIC Co, 
153-159 SOUTH CLINTON ST. CHICAGO 


PATENTS, TRADEMARKS, COPYRIGHTS, CAVEATS 


IN THE UNITED STATES AND FOREIGN COUNTRIES 
2% years’ experience before the U.S. Patent Office and Courts. Prompt and careful 
attention and reasonable charges. :: Send for booklet—*Patents as Investments.” 


PATENT POINTERS—The patent that is obtained quickly is frequently the poor patent. The weaker the 
claims the easier to get the patent through the Patent Office. 
FREDERICH BENJAMIN 
Branch Office: Washington, D.C. 1520 Marquette Bldg., CHICAGO 


|ISAVE 20 CENTS PER SHEEP 
STEWART’S PATENT 


The day of the old fashioned hand shears is past. No owner of 10 sheep or 
more can afford to shear by hand, even though the work be done for nothing. 
Don’t butcher your sheep. Shear with this machine and get ONE POUN 

eS 4 OOL EXTRA PER HEAD. It will more than cover the cost of shearing 
% *-#, Send today for valaabie book, **Hints on Shearing.’’ 11 is free and will save you money, 


CHICAGO FLEXIBLE SHAFT CO., 101 LASALLE AVE. CHICAGO. 


cada 


FARR TELEPHONE & CONSTRUCTON SUPPLY CO. 
WE WANT Joo os 


118 & 120 W. Jackson Boul. , 
CHICAGO, ILL. 
Guaranteed | 
Telephones 
YOUR ORDER 
HIGH GRADE TELEPHONES AND TELEPHONE SUPPLIES 
Telephones for Short Private Lines $2.75 t 6.00 Each. 
ulidines and Factories $8.00 Each. SEND FOR CATALOG B, 


For Everybody 
Telephones for Exchanges and Toll Lines $5.25 to $14.00 Each. 
Batteries, Wire, Cross Arms, Pins, Glass eenintonet es uaranteed. NO. 16. SENT FREE 


Shiners 


The “DANDY” shiner enables you 
to shine your own shoes at home 
with perfect ease and no loss of time. 


PRICE including lasts and polish $1.00 


Orr @ Lockett Hdw. Co. 
Dept. T, 71-73 Randolph St. 
Chicago 


POPULAR MECHANICS 


LEGEND OF THE BOOMERANG. 


Australian Ruler Obtained the Idea from Not- 
ing the Fall of the Leaf. 


Editor Popular Mechanics: I have 
read with interest your article on boom- 
erang throwing. Can you give me any 
information as to the origin of the boom- 
erang? J. P. G. 

Nothing definite is known of the origiv 
of the boomerang. It has probably been 
used hundreds of years by the Austra- 
lian natives. It is said that at one time 
an old king, or chief, was lying under 
a tree asleep. On waking he amused 
himself watching the leaves falling from 
the trees. He noticed that certain pecu- 
liar-shaped leaves instead of falling to 
the ground almost straight descended 
in circles, and from them he got the idea 
of the boomerang. It has always been 
supposed and generally accepted that no 
white man could ever become an expert 
with them until the recent achievement 
of an American, who has excelled the 
Australians. 


The eccentricity of the boomerang can 
be determined only by the application 
of the most scientific principles, and yet 
the men who discovered this peculiar 
application of natural physics are of the 
lowest order of intelligence. 


WHY WOOLEN GOODS SHRINK. 


The shrinking, or felting, of woolen 
goods is caused by the felting quality 
of the woolen fibres, each of which is 
possessed of beard or slanting saw teeth, 
which favor forward movement but for- 
bids retreat. Put a blade of grass in 
your mouth, move it and see which way 
it will go. Your tongue will give you 
the explanation, though your eyes may 
not be able to discover it. Moisture aids 
the woolen fiber to travel, by lubrica- 
tion, as it were, and there must be some 
pushing or agitating force to set and 
keep it in motion. The washing of 
woolen underwear is the cause of much 
shrinking, because the conditions neces- 
sary to produce felting—moisture and mo- 
tion—are supplied in the operation. In 
order to lessen the degree of felting, or 
shrinking, the time occupied in washing 
should be reduced to the minimum. It is 
essential to squeeze, rather than rub the 
garment, and to dry them afterwards 
as quickly as possible. 


WHO THE “FISH SKINNERS” ARE. 


The strike of the “fish-skinners” in 
Boston a short time ago caused many to 
ask: Who are the “‘fish-skinners?’ “They 
are fishermen who skin fish,” some of the 
all-wise have answered, and work 
amid slimy cold fish and cakes of scales 
covered ice.” But that is not true. Asa 
matter of fact the fish-skinner is not a 
fisherman at all; they do not work on the 
wharves amid the fresh fish. Not one 
person in a thousand has ever seen them 
at work. They work in dry rooms out 
of sight on dry fish. These men take 
the flat dried cod, pull off the skin and 
pull out the bones with their fingers and 
then cut up the meat into blocks, which 
are packed into boxes and bought under 
various names at the grocery stores from 
Eastport to San Francisco. The fish- 
skinners have a regular labor organiza- 
tion and earn from $12 to $25 a week. 
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POPULAR MECHANICS 


AUTOMOBILE MATERIAL 


For Building and Repairing all Kinds of 
Gasoline and Steam Vehicles, Motor Cycles, Etc. 
GASOLINE ENGINES FROM 1 1-4 H. P. TO 80 H. P. 
Transmission Gears, Running Gears, Wheels, Axles, Differential Gears, Coils, Batteries, and in fact 


everything necessary for automobiles, also caps, coats and all accessories 
SEND FOR 193 CATALOGUE AND MENTION THIS PAPER. 


THE P. J. DASEY COMPANY, 


- -« 21 La Salle St., Chicago 


ANEW INVENTION 


BIG MONEY MAKER. 
BIG WAGES srastiers, tien ana Women, 


at home or traveling, all or part time, showing, 
taking orders and appointing agente for HA 

RISON’S BLUE FLAME NEW FUEL OIL 
STOVES. Wonderful invention. Justout. Noth- 
ing else like it. A Great Seller summer and winter. 


SPLENDID FoR COOKING 
> AND BAKING, 


WORLD MFG Co. CINTI. 0. 


We want Agents, Salesmen and Managers in every 
state. Biggest money maker ever offered. Enormous 
demand year round, in every city, town, village and 
among farmers. Customers delighted. Write for 
catalogue. Most Wonderful Stove Invented, 

A SPOONFUL OF OIL MAKES 
A HOCS-HEAD OF FUEL CAS. 

Generates its own Fuel Gas from Kerosene or 
common coal oil. No cotton wick, dirt, kindling, 
ashes, or hot fiery kitchens. Splendid cooker, roast- 
er and baker. Makes summer cooking a pleasure. 


CHEAPEST AND SAFEST FUEL, 


10 to 20 CENTS a week should furnish Fuel Gas 
for small family for cooking. A gallon of Kerosene 
oil costing 8c to 10c should furnish Fuel Gas for a 
hot blue flame fire for about 1S hours. 


NO MORE NEED OF THE 


DANGEROUS GASOLINE STOVES 


No more Big Coal Bills, Smoky Cotton Wick Stoves, 

expensive, dirty coal and wood stoves—ours are ab- 

solutely cafe—will not explode—easily operated. 

Should last 10 years. ory made. All sizes. 
RIC 7 


P 
Write today for Catalogue, FREE, also for 
Special r, New Plan, ete, Address, 


WORLD MFG. CO., 6499 World Bidg., Cincinnati, 0. 


THE ONLY ORIGINAL 


“ALLIER’ 


Whitewashing 


Machine 


Works like magic; will do the 
work of ten men. Just the thing 
for spraying fruit trees. berry 
bushes, vines, plants, shrubs, etc., 
Agents earn big money. We pay 
well for a part of the time of 
reliable men. Now is the best 
time of year, 


MANUFACTURED 
SOLELY BY 


Chas. L. Bastian 


Mfg. Co. 


BRASS FOUNDERS AND FINISHERS 
76-82 ILLINOIS STREET, CHICAGO 


Estimates furnished on BRASS CASTINGS of every 
description ae Mention Popular Mechanics 


F. Franke Machine & Tool Works 


MANUFACTURERS OF ALL KINDS OF 


Metal Novelties and Patent Articles 


BEST FACILITIES FOR 
Special Machinery and Model Wor'. 
Small Woodworking Machinery 
128 SOUTH CLINTON STREET, CHICAGO 


Prolongs Life of Telegraph Pole 


Cement Rapidly Supplanting Wood [in Railway Con- 
struction 


Indications point to the abandonment 
of wood altogether in the construction of 
railway lines. The cement tie is rapidly 
supplanting the wooden tie, as told in 


lie in yards as useless because of their 
being considered: too short. up-to- 
date construction, however, the poles are 
cut five feet shorter purposely and fast- 


Old Pole Made New in 20 Minutes—No Overhead 
Wires Touched 
previous issues of Popular Mechanics 
and now foundations of telegraph poles 
are being made of cement as a means of 
preventing decay. It is only a question 
of time until the entire pole will be of 
cement. Thus it seems that cement is 
destined to be the successor of wood in 
railway construction as the latter mate- 
rial sinks into disuse from scarcity and 
inferiority. The cement foundations of 
telegraph poles are called cement butts. 
There is now a company—the Durable 
Cement Post Company—engaged in their 
exclusive manufacture. The butts are 
said to make the post last three times as 
long, and in the meantime the liability to 
accident from storms is greatly reduced. 
The constant burning of organic matter 
along the right of way of steam roads 
often almost severs the pole at the 
ground line. This and other causes of 
decay are met by the cement butts. The 
butts also serve to save old wooden poles 
that have become rotten under ground, 
by sawing off the rotting part and plant- 
ing the upper part of the post on a firm 
cement’ foundation. They are used to 
make present lines higher by setting the 
cement butts beneath the poles. They 
have saved thousanas of poles left to 


Please mention Popular Mechanics when writing to 


Old Line-—Scoring Pole for Connection 


ened to the cement butts which bring 
them to the necessary height. 
HOW TO GET RID OF ANTS 

The Florist’s Review tells how to get 
rid of ants, which infest greenhouses as 
well as other houses. Prepare a mixture 
of sixty grains corrosive chloride of mer- 
cury to one ounce of lard—thoroughls 
and completely mixing the ingredients. 
This will furnish a certain death to in- 
sects. In a greenhouse every post must 
have a circle of the poisonous grease, and 
every crevice between boards must have 
“a narrow line of the poison. Ants cannot 
cross the grease and live. 

A circle of the poisoned grease around 
the legs of a table or bench in a cellar 
infested with ants will be a complete 
protection to provisions stored there. 
Furniture «nd apartments treated in like 
manner can be readily cleared of bed 
bugs. Several applications may be neces 
sary, but as long as the grease is visible 
the poison is active. Of course such an 
active poison will kill mice. cats or any 
creature that eats it. In mixing avoid 
getting on the hands, and do not leave 
any unused peison around where it may 
result in harm. 
advertisers. 
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2:8 POPULAR MECHANICS 


April 18, 1903. 


.MORE THAN 250 SATISFIED INVESTORS) om 


ha @ already taken advantage of our proposition, including a number of the readers of “Popular Mechanics.” 
farmers and others. Kach one of these t’ roughly inv: stigated our plap, ana fourd everything as represented. Why not) ou join them now ? 
certificates has already adv-nced once, and will do so again. We offer somethibyg tang ble 
legacy toy. ur heirs. Weare developing one of the most magnificent plantaiions in tropical Mexico. 
cattle, Oor prop rty consists of §,000 acre- and has both river and ailroad transportation. 


Among these are bankers, professional men, merch: nts, 


‘Lhe price of plantation 


something that will stand by )ou as |. npg as you live, and remain a va'uable 
We are planting ruvver, sugar cane, Casava, pine apples, raising 
It is paid for, unencumbered, and, according to our p an, it never can 


beercumbered. A iarge force o1 men is now engag. d io developmest work. A plantation like this, when fully deve/oped, will bring annuat divide.ds of from 50 to 100 


per cent. We absolutely 


cantee you from the start 6 cent. per annum, together with all surplus earned, which will locrease from jear to year. 
obtained from the products of the soil belongs o the investors. But we cannot tell you all our story here. Space in “Popular Mechanics”: osts mosey 


Alt the money 
Drop us a postal 


with your name and address, and let us teil sou } ow your sinall menthiy payments can be made to provide for you an absolutely sure income for that “rainy day’ which 


iscoming to all. We are sure you will be interested, as oibere have been. 


H. VOEGELE, 
The Voegele and Dinning Co. 
Manufacturing Confectioners, 
Mansfield, Ohio. 

Cc. M. BARNES, 
Pres. C. M. Barnes Co. 
Jobbers in School Books, 
Chicago. 


HON. CHAS. FOSTER, 
Former Sec’y U.S. Treasury 
and Governor of Ohio, 
Fostoria, Ohio. 

W. B. STEWART, M. D. 
Indianapolis, Ind 


JAMES P. HANKEY, 
> ec’y and Asst. Treasurer 
The Paep. ke-Leicht Lumber Co. 


ARTHUR B. JONES, 
Gen’: C .shier Chicago & 


Chicago. 


“Never put off till tomorrow what ought to be done today.” Write now. 
Pan-American Planters’ Company, Association Building, Chicago 


JUSIUS L. BURGESS. 
Gen’! Traveling Auditor, 
Chicago & Northwestern Ky. 
Chicago. Chicago. 
ARTHUR L. MOORE, 
Manufacturer, 
Northwestern Ry. Chicago. 


Ad jress 


OFFICERS AND DIRECTORS 


G. H. GILPATRICK, 
Investment Securities, 
Elwood, Indiana. 


M. L. PLOUGHE, M. D. 
Elwood, Indiana. 


JOHN A. WILFERTH, for many years with the Corn Exchange National Bank, Chicag ». 
The Chicago Title & Trust Co. of Chicago, Trustee. 


“Electrical Experiments” 


We can supply the following back numbers 
containing the popuar series 


HOW TO MAKE 


1902 

Simple Galvanometer ...... Jan. 18 
Box to Held st, 
Electric Circuit of Water..... -.-March 1 

Set of Telegraph Instruments............ 

Practical Telephone....June 21, 28; July 5, 19 
Measurement of Resistance...July 26; Aug. 23 
Laboratory Storage Battery..Sept. 20; Oct. 4 
How to Make Electric Bells......Nov. 15, 29 


How to Do Electro Plating at Home.... 
Design of a Small 
Jan. 24; Feb. 7, 21, 28 
Price 5 cents per copy, postpaid. Popular 
Mechanics, Journal Building, Chicago. 


“Want” and “For Sale” Ads. 2 cents per 
word, payable inadvance. Replies may be sent 
toa number, care Popular Mechanics, and will 
be ferwarded promptly without extra charge. 


FOR SALE. 


FOR SALE CHEAP—Scientfic and Plain Tool 
Tempering to a standard with Toy’s Colored 
Charts A and B in Oil, Water or Tallow and a 
New Treatise on all the New Steels made, 
with 75 New Methods for Forging, Welding 
and Self-Hardening with ten Welding Com- 
pounds for same. Also Thermite Welding 
explained and welding compound to weld same. 
All the above fer one dollar. Samples free. 
Forty years a factory steel worker. W. M. 
Toy, Sidney, Ohio. 


FOR SALE CHEAP—A fully paid Hydrau- 
lic Engineering Scholarship, International Cor- 
respondence School, on account of change of 
plans. Make offer. Address 722 Popular Me- 
chanics. 


FOR SALE—A ‘“5-F"’ AL VISTA Panoramic 
Camera; takes film pictures 5x6 and 5x12 
inches; also has 4x5 plate attachment. Grams, 
292 Janssen Ave., Chicago. 

FOR SALE—Complete Scholarship in Me- 
chanical Electrical Engineers course, American 
School Correspondence. For sale at a_bar- 
gain. Henry R. Allen, 30 Ogden Place, Chi- 
cago. 

FOR SALE OR EXCHANGE—40 acres un- 
improved farm land in Fentress Co., Tennes- 
see. Fine climate. Also White Plymouth 
Rock Cockerels and Pullets. Address J. J. 
Kennedy, Bristol, Ill. 


PATENT FOR SALE—Wind mill regulator, 
takes full charge of wind mill, pump and all 
tanks; governs the mill in storms. For par- 
ticulars write A. Wuerfel, 446 Austin Ave., 
Chicago. 

FOR SALE—Set of tinners’ tools in good 
condition. List of tools sent on application. 
Edmund Neville, Dixon, III. 

FOR SALE—Castings % H. P. Motor; 10 
volt Dynamo. Photos for stamp. Roy A. 
Crihfield, Lincoln, Il. 


Please mention Popular Mechanics when writing to advertisers. 


__FOR SALE. _ 


FOR SALE—Stereopticon with moving pic- 
tures; hundred views; eight hundred feet of 
films; calcium light; disk talking machine; 
forty records; forty-two inch horn; all in car- 
rying cases. Address 734 Popular Mechanics. 

FOR SALE.—Complete bicycles $9 to $12; 
send for sample or ask for catalogue. Bro- 
sius & Brosius, Fort Wayne, Ind. 

FOR SALE—Collection of fine old violins. 
Write for prices. 95 Clybourn Ave., Chicago. 


GAS ENGINE OWNEKS who have bad 
trouble with lubrication can learn how to for- 
get it by addressing The Automatic Lubrica- 
tor Co., 1109 Caxton Blidg., Chicago. 


FOR SALE—Gem hand shirt troner in good 
condition. Cheap for cash f. o. b. cars. W. 
J. Leonard, Pulaski, N. Y. 


FOR SALE—One complete set of tinner’s 
tools and machine. Send for list and price. 
Address W. B. Frymire, Bloomfield, Neb. 


WANTED—Small slow speed s Engine 
i to 1% H. P. Send full particulars to F. B. 
Widmayer, 2312 Broadway, New York, N. Y. 

WANTED.—A Seavey photographers stair- 
way, with railing, ete. Hall, 1456 Broadway, 
New York, N. Y. 


WANTED—lInventors who are looking fur 
someone with experience in obtaining Patents 
and disposing patent rights to best advan 
tage. New Book on Patents free. Addrese 
“H" care Popular Mechanics. 


AUTOMOBILES 


FOR SALE—One 5 H. P. Gasoline Engine, 
Marine or Auto, can be seen running. Price 
$135. One 4 H. P. Steam Auto Engine, link 
motion, twin cylinders, $75. One 1 H. P. 110 
E. M. F. Electric Motor; stationary; $45. One 
5 H. P. Steam Multi-Tubular Boiler, complete, 
$115. All new, bargains. Henry R. Allen, 
30 Ogden Place, Chicago. 


FOR SALE—Conrad Steam Surrey, A-1 con- 
dition, at a bargain; has all extras that money 
can buy excepting a condenser; three seats. 
Will send photo. Also one Locomobile Run- 
about. Roth’s Automobile Co., Lancaster, Pa. 


FOR SALE.—Several Electric Stanhopes 
and Runabouts, made up of standard parts, 
equipped with Exide Batteries, at a bargain 
to close an estate. A splendid proposition for 
agents. D. W. Sowers, Buffalo, N. Y. ii 

FOR SALE—Two steam Runabouts; litle 
used; three steam Runabouts, new; four steam 
Surreys. All first class and up to date, very 
cheap. E. A. Wright, Canton, Ohlo. 

FOR SALE.—Several Standard Running 
Gears, suitable for electric or steam vehicles, 
at a bargain, to close an estate. D. W. Sow- 
ers, Buffalo, N. Y¥ 


BUSINESS CHANCES. 

A-1 MEN WANTED—Handling Engineers’ 
Supplies to take “Beltine’” (the best Belt 
Dressing on the market) as a side line. Lib- 
eral commission. Address the Beltine Mfg. 
Co.. 583 West Jackson Blvd., Chicago. 


$1,200 BUYS JEWELRY and optical stock, 
safe and fixtures. Pop., 1,000; electric light 
and water plant. I. E. Spreng, Sycamore, 
Ohio. 


BUSINESS CHANCES 

A BUSINESS PROPOSITION for Business 
Men -The Honest John Tunnel Co., Idaho 
Springs, Colo., are tunneling to the ore bodies 
of 86 mines. Results assured. For description 
and full information write or call at the mines 
or on the secretary, H. G. Fowler, Fort 
Dodge, lowa. 

HALF INTEREST given in first-class high- 
grade invention, $400. Same to be used for 
patents. Address 737 Popular Mechanics. 

PATENTS—Best of facilities. Roudhouse and 
Moore, 100 Washington St., Chicago. 


SPECIAL 


_SURE CURE for dandruff and falling hair. 
Sample, postage paid, for 25 cents. Address 
736 Popular Mechanics. 


WILL TRADE—We have several farms that 
we will trade for hardware or city property, 
or will sell for cash. Farms are near to 
market and first-class North Dakota soil. Do 
net write us unless you mean business. More 
Bros., Wimbledon, N. D. 

COMMON-SENSE HANDRAILINGS and 
How to Build Them, by Fred T. Hodgson. 
Fully illustrated, 12mo, cloth; price, postpaid, 
$1.00. Popular Mechanics Co., Chicago 

GYPSY WITCHES FORTUNE | telling 
Cards, by Madame Le Normand (Gypsy Witch). 
A full pack of 52 cards and complete diree- 
tions, postpaid, only 50 cents. Los Gatos 
Novelty Co., 604 Journal Bid., Chicago, II. 

FAKM ENGINES—How to Run Them. The 
young engineer's guide to the operation of the 
Traction Engine. Cloth, illustrated, postpaid, 
$1. Popular Mechanics Co., Chicago 


DO YOU WANT 'TO EARN a Motor Bicycle 
free? Address without delay 735 Popular Me- 
chanics. 

HOMAN’S—SELF-PROPELLED VEHICLES 
Price $3. Other books at bargain prices. F. 
Jos. Lamb, Grand Rapids, Mich. 

ENLARGED NEGATIVES, bromides, trans- 
parencies, medallions and lantern _ siides 
made to order from your own negatives. C. 
E. Walter. Agricultural College, Mich. 

UNUSUAL OFFER by a growing town in 
Wisconsin on two lines of railroad, of free 
site, buildings, etc., to secure good industrial 
concern. Plenty of desirable help ar very 


reasonable wages. Address 732 Popular Me- 
chanics. 


WE ARE MANUFACTURERS of metal 
novelties tn any quantities, also make wood 
and metal patterns, punches and dies. We 
are just the people inventors are !ooking for. 
Clark Bros., 266 N. Main St., Janesville, Wis. 


GAS ENGINE BOOK—New; a book for prac- 
tical workers; tells what a Gas or Gasoline 
Engine is; how to purchase, install, operate 
and care for it. What to do when it gets 
stubborn and how to do it. Practical, compre- 
hensive and written in simple language. Cloth, 
144 pages, $1.00 postpaid. Popular Mechan- 
ics, Chicago. 

POCKET TAPE MEASURE, in fancy 
nickel case, automatic spring, strong and dur- 
able, prepaid only 15 cents. Send 2 cent 
stamp for illustrated catalogue. Nationab 
Supply Co., Dallas, Texas. 


LET ME SELL YOUR PATENT. I HAVE 
BUYERS WAITING. CHARLES A. SCOTT, 
GRANITE BLDG., ROCHESTER, N. Y. 


| 
4 


